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Abstract:
Background and Objectives: Analysis of biological samples from a medical perspective is
very important. So, it is better that the sensitive, rapid and cost- effective methods were used
for measuring of different biological analytes. One of the new diagnostic techniques for
measuring different analytes including drugs, toxins and biomolecules is the use of
electrochemical sensors and biosensors. On the other hand, the utilization of nanoscience can
help to increase sensitivity. In this study, we tried to design and fabricate the sensitive and
specific sensors for determination of Mitoxantrone (MTX), Hydroxyurea (HtI) and Activated
Protein C (APC).
Methods: In the first section of the present study, carbon paste electrode modified with
chitosan (ChiCPE) was obtained by mixing graphite powder, chitosan and wetting with
paraffrn oil. Chitosan as a positive polymer was used for the immobilization of DNA on the
surface of ChiCPE. In this way, carbon paste electrode modified with chitosan and covered
with DNA (ChiCPE/DNA) was made. MTX because of the ability to interaction with
accumulated DNA at the electrode surface. Then, oxidation peak of the accumulated MTX
was recorded using differential pulse voltammetry (DPV).
In the second section, carbon paste electrode modified with TiOz (TiOz/CPE) and DPV was
used for determination HU in human serum. TiOz/CPE was prepared by hand mixing graphite
powder and TiOz nanoparticles in a mortar. Paraffur was added to the above mixture and
mixed for 20 min until a uniformly wetted paste was obtained. TiOz with improve
conductivity and electron transport, and also provides a large surface for the electrochemical
reaction HU resulted in the enhanced sensor sensitivity.
In the final section, A novel voltammetry aptasensor was fabricated for detection of APC by
using carbon paste electrode (CPE), gold nanoparticles (GNP) and thiol-aptamer. Firstly,
GNP was immobilization onto the surface of CPE by electrodeposition method. Then thiol-
aptamer was fixed onto GNP by Au-S bond. Methylene blue (MB) is an electroactive
indicator and presents direct interactions with the G bases from aptamer so was used as a
marker for indirect electrochemical detection of APC by recording reduction peak of MB in
the presence and absence of APC.
Results: Under optimal conditions, In the range of 0.030 to 120.0 mg/L of MTX, the current
measured by ChiCPE/DNA presents two linear dependencies on the concentration of MTX in
the ranges of 0.030-3.50 and 3.50-120.0 mglL with a limit of detection (LOD) of 0.0013
mgll-.The proposed nanosensor with TiOz for determination HU showed a linear dynamic
range of 8.0-180.0 mg/L with a LOD of 0.160 rng/L. Linear range and LOD was found for
.\PC were 0.05-20.0 pglmL and 0.008 p.glnJ-, respectively. In addition, repeatability and
accuracy of the sensors was checked and successfully applied to determination analyte of
interest in human serum.
Conclusion: According to possible problems in the current diagnostic methods, these
designed sensors can use as a fast, low-cost, sensitive and specific alternative procedure for
other diagnostic methods in clinical laboratories.
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